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^7] ^^1^^7l^ ^7] ;^ii^xi^^«.ofl eJ^^Ji ^ ^7] el 

ti]:^^^<Hl -§-^^H ^7] #^^^1- <^Ai7l^ ;^ii^ich:^s^- ^V7l ^]2^^]^^ 
-^ofl c^^slji >a-7l s]^ji^^ ^ ^V7] el^^J:^ w}:^^5:<^l -S-^*><==^ ^7] wn^ss^ 
e^-^^l^l^ ;^l2^1cH^» ^Hl^>^ ^cf. tc|.2l-^i ^ 

71-^] 5l^Jl7l^ Wl^7]^ el^Jl7l^^ ^V;,1^^7]^ ^^/-flA^^ ^^^^^ ^ 

^1-Al7l7l ^^l-o^ SS^fl^lo^ ^-S-Sfl^CCritical path)<^l^i -^71-^1 «1^7l^ 
£. 1 
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[^^^^ 

^7]^ s^^ a]^ 7]^^ ^^l#^7l{Sense amplifier having 

synchronous reset or asynchronous reset} 

3^ ^ ^^9] :^]l^X\<^]6\] 11}.=. ti] .^71^:1 S^^il 7]^^ :7l-^1^^7]s q.^^ 

£ 4^ ^ ^^^^ ;^l2^Al<^lol] rc^s V]^7]^ e)^ 7]^^ :^;^1^^7]^ ^J^^ 

^ ^^Sl^ofl 7A^S., ^■^ ^7]^ 5:1 (Synchronous reset) 

«l-g-7l<!^ e]^ (Asynchronous reset) 7l^# ^^1^^7H1 
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JL^ SS^fl^i (Processor )<H1>H^ ^-S-SfldiCCrit ical path)<Hl ■^7l<5^ SE 
^ «1^7l^ e^^ 71^^ 5l]^l7> ^>-§-£lcH ^c]-. ZL^c-il ^7l^ el^ H] 

[^i^o] ol^^^^i. ^^^^ 

^ ^^o] ol=j7^].s:>^ 7]^^ i^^o] J^Vcf^j-i ^:£7|. w}^ ^7] a] ^ 

^ ^^go] ois^;;^!.^].^ cfs. 7]^^ 4^1^, ^^o] :^^^}JL #JE.7l- liB>S- h]^7] 

>^7l^ 7]^^ Sf^l^ ^^^^>7l ^t!- ^ ^^^^ ^ll^Alc^lofl 4^ ^7]^ 7] 
^^1^^7l^, ^^lli^;^!^^^, ^12^^1^^^, ^11>I1<^^, ^]2y(\]^^, ^^±, 
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#S^A]:^oil -%-^^}c^ ^^l^^^H ^^-ilJ:* 

^^l^^^H ^7] ^7] ^:s^^ ^7] 

^H^JH- al^l^slc^ ^V7l 

^^31^ ^:a.>o^# ^Aj^cf. >^7i ^7] m^^^]^^^. ^7] ^]2y^?q^^. 

^7] 7qi^]<>\:^^ ^ ^71 >ifl2;^lo1-^ofl <^^^Ji ^7] #3^Al:£o^l -§-^tb^^. 

^7]^ 7]^^ ^^^^}7l ^tl- ^ ^^^5^ ^l2^Alc^loll ^7]^ 7l 

51-^ ^^1#^7]^. ;^]2^^1^^^, ^1<H^, ^im^ tH 

^T-71 ;^12«]:^ ^ll^Alo^loll 4^ :^7l^ 7l^^ 7^^]^S.y]o] ^ 

■1-^ -^-^^ ^ -^'a^Vt:]-. >a-7l ^7] 7qi^X\6^]6]] 14^ :^7i>5^ B]^7l^ 

^ ^^1^^715] ;^li^lc^«-^ ^]27llol-«-l. -f-^^ ^o.sAi, .^71 

^^^]7]ji ^7] >a-:a.Ai^l- -^Ai^tq-. 
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Hl-^ ^^1^3.7]^. ^12^^]^^^, ^ll^^l^^, ^]2y^]'^^, 

>a-7l ^^^IJio^ >a-iAi:£^ ^^^^^.^y^ ^V7l >S-^>ilJ:i- ^v>^5tb^. 

tiV^Ai^oii -§-^^>«^ ^Vl #^-^1^1- H^^^l^c]-. ;«112^1<^-^^ ^7] y^]2 

^7] ^y] ;^fll^^l^^^, ^7] ;H12^ 

<19> Aj-7lo^ 7]^^ ^^^3r]-7l ^ ^ ^ ^l2^Alcmofl 4^ til-^7l-il 

el^ 7l^^ ^x]-^7l^_ ^12^^1^^^, ;^H^. ;^ll 

<20> ^7l ^12^^!^^:^, ^7] ^^rL^fi, ^V7l ;^lial:^ tH^]. ^ 

;^12«]:^ tH^I^ ^71 ^li^Al<^loil wl-^7l^ ej^ 7l^# ^;<1^^7lo] 

7]^* ^^^]^^■7]o] ^]i^]o]:^s>^ ^]2^]o]:^^ ^^S^i. ^7] 
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Id T3l 



7l #^A]^^ S^^iJAj^lJl ^1-71 ^^1^^. 

<21> o1b:> ^W-^ :a-S*>0^ ^ Uj-^^] «}- ^^1<^1#^ "^^^^^ 

<22> JE 1^ ^ ;^ll^Al<:^lol] n].^ ^7]^ 7]^^ ^^1-^7]^ uf^l-lfl 

<23> £ 1^ ^2:^}^, ^ ;^ll^A]<:^loll tcf^ ^^j^^j]^^ ^1 l^^l ^^^( 11) , 

>^12^^1#^^(13), ;^11^1<H^(15). ^12^1<^1^(17), ^^4^:^1(19), m^J:^ ^mBl), 

l#^ii^^(01)S. ^^St!-^. ;^l2^xl^^«.(i3)^ #^^J:(CLK)^1 

Jil- ^11^^ tH^iCBi)^ ;^li#^ii:^(Ol)^ w^sj^^rVo^ # 

^^J:(OUT-H)» ^^Jttcf. ^I2ti>^ wl3J](B2)^ ^l2#^i^^(02)S] aI:^^ tiV:^ 

<25> ;^]i^io^«.(i5)^ ^11^^1^^^(11)<H1 <il^slJl Bl^^^(RESET) ^ el-JJ^Jfe^ ^ 

#^^J:(OUT-H)« sl^Al^cf. ;Hl2^1<H-^(17)^ ^12^^1^^^(13)<H1 <a 

^slJL si (RESET) ^ H]>5ill^:£^ ^^^^( /RESET) <Hl -§-^*H ^l2#^i^:E. (02)^1 
^^"S.^"S. el^Aj^rf. ^ ^^Ai^o^ ^>Ji^J:(OUT-L)l- ^sl"^>oi"^ 
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^i^l^cf. ^-^4i:±i(19)^ ;^ll^^l#^^(ll). :^12^;^1^^^(13), ;^ll;^lo1^(15). ^ 

^ll^^l^-^-¥-(ll)^ 5r)s.^ M^^1^E-1#(P11,P12) ^ M^^l^E]-!- 
(Nll-N13)^ T^^^^^^. J^^^]^B\(pn)^ ^^:5i<g-(VCC)ol 

(13)^ ^l2#^ic=(02)^-^Ei X\^7} ^7>S)o^ J^eflolo] (01)011 

<as.>i :^^^1:^ieKN11)^ J^efl^o] ^ll#^i:,= (01)011 <a^5lJl Til^lEoii ^12#^ 
i^:^(02)^-fBl #^5)^ Aij:7i. o27>s)c^ :ii^^7> ;^ll;^l<H^(i5)<Hl ^^I^ci-. <a2-i 

S^^l:±iE-l(N12)fe B.Z]]<^o] ^]l%:^h:.^(Ol)<>\] <a^£lJ7 TflolEofl ^]2%^h:.B.(i02)S.^ 
^ #^5)^ ^:£7> ^71-Elol ±SL^7} ^^41^(19)011 <?l^^x:f. <aa^ E^^l^E-1 

(N13)^ JBefl^ol <aa^ :&^^liE-l(Nll)^ ibi2.rfiOil <a^£lJ7 TflolEofl ^^Ais 
(IN-H)7l- ^7>5lDl iL^^7> /5fll;^l 01-^(15)011 -a^^cl-. 

>^12^^1^^-^(13)^ ^3.^ -&^^l^Eil:(P31.P32) ^ -aifi^ S^xl^E-j^ 
(N31-N33)^ 5L^^H ^^^^^l-. S^^l ^lE^PSl)^ ^i:diofl ^-S;5ioj-(vcc)ol 

?\]o]mo]] #§^^J:(CLK)7> oi7|-^tii ^^]<^o] ;^l2#^i^:^(02)oil <=^;i^rf. ji] 

2.:^. ^^^l^Ei(P32)fe i^^ofl ^^^og.(vcc)ol ol7>£lJ7 Tflol^ofl ;^ll^xl#^«. 
(11)^1 ^llt'^i^^(01)^«.Bl #^Sl^ Al^7l. ^71-Slo^ :E.^1o1o1 ;^12#^ 0^^(02) oil 
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<aia.i :^^xl>iE^(N31)fe ^eflolo] ^]2^^x^^(^Q2)6\] 7llo]Eo)l 
ic:E.(01)5.-¥-E-] ^^7} ±^^17} ^12^]<H^(17)<^1 ^^^Cf. 

:e^;^1>ie1(n32)^ :e.si1^oi ;^i2#^ii:^(02)<^l ^^sjji 7floiM«Hl ^li#^2i.:^(oi)s.^ 

(N33)^ :BBfl<^lol c^3.^z ^^^]^B\mi)^ <a^5]Jl TflolEo]] <y^AljLo:| ^1- 

:a.^S(IN-L)7]- <?l7l-£lT:i^ d^±^i7} ^]2A]<^^a7)<^] 

m^]^^(15)^ ^S-i :&^^l^Bl-i-(N51-N53)^ ^S-^^ 
^l^Ei(N51)^ JBB)l«?loi ;^ll^^l#^:f-(ii)oll <5l^£lj[i tIIoIeoi] e^^j^AlJio^ tiV;?!^!^: 
(/RESET)7> <?I7>510^ >5i^>i7> ^^:^i>i(19)<Hl Sl^€t4. "fliB-^ S.^x1^eKN52)^ JE. 
^Mo] ^ll^^l^^-¥-(ll)<^1 ^^S|J7 p\]o]^6\] ^^]:^<^^aSS)<^] 9l7}^t\., oll2.>, S€ 
^l^Ei(N53)^ :^efl<?lol ofls.^ S^^1^B1(N52)^ ^^^i^fl <^^s)^ t^IoIeoi] 
J:(RESET)7> <y7>E)c^ ih^:i7> ^^4ii(19)<Hl 

>112^1<^^(17)^ 'fla.^ E^^]^Bll-(N71-N73)^ 3£tf-*><^ ^^^^4. <a2.^ 
;^l^EKN71)fe ^eflo]o] ^]2^^^]^^■^a3)^] <^^^JL 7]]o]e.c>\] ^^^s.^ ^^^Sl 
(/RESET)7l- ^7l-£ll3^ :i:^ii;7]- ^^dL^(19)oll °i^^ti|-. oflS.^ ^^^]^B\(n72)^ B. 

^]91<=>] ^l2^>^l^^^(l3)ofl ^^3^lJi TllolEoii ;5i^;^^(vCC)<il 9l7}^^:]-. <^3.^l E.^ 
;^l>iEKN73)^ -^Bll<yol ofls.^ e^^i^eKN72)^ i^>i<Hl ^^S]J1 7i)olEo]l sl-*JlAi 
S(RESET)7]- ^A7}s\^ dii^i7l- ^^4ir^i(19)ofl <g:i^t:f. 

^■^•^^(19)^ <^3.^i M^^1^E-1(N91)# ^^^^1^. <as.^ S^^l:^iEl 

(N91)^ ^ell-yo] ^ll^^l#^-^(ii), ^12^^1^^Y(13). ;^ll;^lol^(i5), w ^]2^o]^ 
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(17)<^ -i-* ^^slJI TllolMofl 1-^^^(CLK)7> 9l7}S\v^ ^Sl:^<^ ^^1^^(VSS)o1 

^'^^V^. sl^^^(RESET)7l- i^s)"S-f"S wl«-^^3?-El^ ^-f'Hl^ /«fll^lo1^(15)S] 
«til2.i S.^x1>ieKN53)s1- ^]2^]<^^a7)^ ^S-d:^ S^^l ^E] (N73)7V ^^^S^i ;^lll;^l 
<>|^(15)^ ^2.^ S^^liBl(N51)^ ^12;^1«H^(17)^ -aS-i E^^]>^El(N71)7> 

J:(IN-H) ^ ^J-i^s:(lN-L)» ^^1^4*><^ #^^:^(OUT-H) ^ ^is] -^a.^ 
:£(OUT-L)# ^^5tbi=f. 

<34> (RESET) 7> fe£)"*>ol"s. «^^5^-sl^ ^-f<^l^ ;^11>^1<H^(15)^ '^SLd:^ ^ 

^xl:±iEi(N53)sq- ^]2^]<^^a7)^ <as->i ^^7]^B\mS)y} ^^sIjl ;^11;^1<H-^(15)S] 
<aJE.^ :E^^l^t-1(N51)Sl- /i]l2>5llc>1^(17)^ <aa.r^i M^^l^iEKN71)7l- ^^S^cf. tc}-5|- 

^7] ^^1^^7lS -g^^JldN-H) ^ o]c^ ^<^} ■i-'^^l^l 

A]l:^]<^^a5)^ <ffl2.^ S^;^l^iEi(N52)<81 ^tfl Pje] ^gjt^f ;5ll2/tll<>1^(17)Sl ojl 

S.>i E^;=^liEKN72)<Hl ^«}]^ ^ofl itj-s^- #^^J:(OUT-H) ^ o]o^ ^ 

<35> cfAl^^gfl '^S.^i S^;^lif^EKN52)^ TflolEoi] ^xl^<a-(VSS)<^l ^7>slol ^iLHSl 

S., #§^<0J:(CLK)<^1 ^H5]<^ ;^lU*^iiS.(01)Sl Alj:^ fes|"*>ol"S. ^]2m■^ 
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<36> cfs. ^aHI^a^ ;^ll;^lo1^(15)^ "^2-^ M^xliBl(N52)Sl TflolEofl 

^1 ^7>5lfe ^]l#^iL:B(01)^ i^Sl-^-O..^ Sl^jftSlJL ^I2#^i^^ 

(02)21 fesl"sl-ol"S. ^€4. ^ #^^:£(OUT-H)^ feBl"*>ol«s ^ 

<37> £ 2^ ^ ^12^AHH1 ttl-^ ^7H el^ 7l^# ^^1^^7l§ M-El-ifl 

^ ^SSolcf. 

<38> £ 21- #S*>ia, ^ ^12^AHH1 14s. ^^i^^7i-^ :^ll^^l^^^(ll), 

^12^^!^^-^ (13), ^H-^(25), ^^dii:i(19), >Him^ wlsl(Bl). ^ >«fl2^V^ wl^(B2) 
S ^wl^Vcl-. 

<39> :^ll^xl^^^(ll), ^12^^1^^^(13), ^^^^(19), ^im^ wl^KBl), ^12 

Hi si (32)^ £ lofl £Al^ ^<i«>cl-. 

<40> ;*lH-^(25)fe H. 1<^1 £Al^ ;t]ll;^H-f-(15)£!l- ^12/^H^(17)1- ^^tl: ^^^.^i, 

^ll^^l^^^(ll) ^ ^12^x1^^^(13)011 <a^5lJl 2l^^^(RESET) ^ el^AiJ:^ 
^-tl:£( /RESET) <H1 -§-^^H ^U#^i^:^ (01)^1 feBl"B^>oi"s. >*i(!Ai7ij7 ;5il2#^i^ 

^(02)^ feel"S-f"S. el^^i^cf. ^ ^ioi«.(25)^ t^^-a J:(0UT-H)1- 

5l"S-f"S. sl^AlT'lJi ^^Aij^oi >^>iAij:(ouT-L)« feel"*l-ol"S ^^l^cl-. 
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>Hl<H-^(25)^ <iflS-i :^^^l^Bl#(N351-N354)^ i^^^^^f. <^SL^ 

^l^Bl(N351)^ ^sfl^o] ;?11l^;^l#^^(ii)ofl <^:g^jL 7]]o]^6\] ^^]^<>^(VSS)o] <^7} 

M^>^1>^eKN352)^ :^^1^<^1 :42^^]^^^(13)<^ ^^5)^ TllolMoll ^ 
^^•y-(VCC)ol ^S.^ M^^1:^EKN353)^ JE-eH^lo] ^s.^ ^^.b] (N351) 

^ ^ .<?]1£^ S^^liiiE-l(N352)^ ^^^i^H] <^^s]jL TflolEoil ej-iJlAij: 

(RESET)7l- ^7>£lo^ ^±^7} ^^±^^(19)^] ^^^tq-. <aa>. S^^1^eKN354)^ ^ 
511^<^1 ^ll^^l#^-^(ll) ^ ^12^:^1##:^(13)<H1 <?1^5lJl TflojEoi] el-^AiJio^ 

^^■7]s] ^^B:]-t:f. ^ >d^(RESET)7> feel"*>ol"S. ^^<H1^ ^] 

<>^-^(25)^ ^S.^ ^^^l^El(N253)^ ^JE.>i J^^^l^E^ (N254)^ 

xx[^A] ^7] y^^]^M.7]s. <y^^^(IN-H) ^ ojo^ ^i-^^ J:(IN-L)^ ^^<i> 
^-^1^ ^1<H^(25)^ -aS-i :^^^1^BKN251)<H1 ^«fl Dje] ^2)- ;()lc>) 

■¥-(25)^ ^S.>i S^^l>iE-l(N252)<^l S^^fl nisi ;^^)|^ ^ofl ^-ej- ^^-tlJKOUT-H) 
^ ojoj ^iA]j:(0UT-L)^ ^l-ol ^;^^t:f. 

cfAl^tfl M^;^l>iEi(N251)^ TllojEoil ^xl;5i<y-(vSS)ol ^7>5]ol ^^SS] 

o1 ^Jl ^S.^ je^^l^El(N252)^ 7llolJE<^l ^■^^•a-CVCO'^l 9l7}B\o] ^^^o] cj^o^ 
^]lm■^b^^i01)^ ^S.^ ;^]2#^i^:^(02)^ ^S.^ ^Bl"S. 
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<44> *!-^ cf^ ^Al<:.jlSA^ ;(floi w.(25)o^ M^^l-hE-1(N251)^ Tfl^lHofl 

^€^^(VCC)<^1 <?l7l-5]ji ^lol«-(25)^ :^^^1^EKN252)^ TllolEo]] ;g^l;5io]- 

(VSS)<^1 ^7>5l^ /^ll#^ii:^(Ol)^ ^^s\JL A2%^ 

<46> i 3^ %^^\^, ^ ^^2] :4l^X\<^]6\] 7^^]^^y^^^ ^ll^^l#^-^(31), 

^l2^:^l#-^^(33). 1:^1^^(35), ^l2;^lcH-^(37) , , ^ll^V^ tH^^CBl), 

<47> ;^li^;^l^^«.(31)^ #e^^:^(CLK) ^ (RESET) oil -§-^^>c^ 

(IN-H)# ^^l^^s-H ^11#^:i.:b(01)S ;^l2^:^l^#-^(33)^ 
#^^S(CLK) ^ 21'^^:£(RESET)<>11 ^^*H 'a^^:^^ ^:a.^5l(IN-L)« 
<^ ^I2#^ia=(02)^ ^7] ^^5t!:i=l-. ^ll^V^ Bl5|(Bl)^ m% 

^ic:E.(01)^ ^Jl-l- tiV;^ tHsl^^H #^^^(OUT-H)# y^]2^^^ 

(32)^ ;«fl2#^i.:B(02)^ av^ H^sJi^^Vo^ ^ja-il^COUT-Dl- 

<48> ^li^io]«.(35)^ ;^ll^^l^^-^(31)o1] «g^£]Jl B^-^^JiCRESET) ^ el-ifi-tlJ:^ ^ 

^ /RESET) «H1 ^^^H ^ll#^i^^(Ol)^ ^S.^ ^sl"*>ol"S ^^]%].^. ^ 
*^^:&(OUT-H)# feB^"S.-f"S. el>^Al^i4. ;^l2;^lol^(37)^ ^12:?J-^1^^^(33)<^1 
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:^^JL E)>5J!^:£ (RESET) ^ B)^^^^ a]:^^ JK /RESET) «^) -S-^s1-<^ ;«]l2#^iiJE.(02)^ 

el^jiA]^cf. 2. ^:e-^^(OUT-L)l- 

<49> ^/H1^>711^ ^U^^l^^^Ol)^ S^^l^Ell-(P311-P313) ^ «as.:ii 

E^xl:iE^-i-(N311-N313)^ i^^fV*^ ^2-^ S^^I^ieKPSII)^ rli^^i'^l € 

-^^<a-(VCC)<^l <?17>S]JI 711<:>1M<H1 #ejAlJ:(CLK)7> «el7l-^T:q-. ^S.^ E^xliEKP312) 

^ ^^^7} 3X\S.:^ E^^l^El(P311)5l ^3^1^011 <?l"^^:a Tfl o] 3 ^(RESET)7l- 
Ol7>5lD^ :E.5fl<ac5l >i]i^^i-H.(01)<^l 3rl2.i e^x]^eKP313)^ 

<50> <as.^ M^xliE](N311)^ ^511<?I<^1 ^ll#^iE^H.(01)<^l ^^sli 7flols<^l ^]2m- 

(N312)^ :£511^<^1 ^ll#^i^:E.(01)<Hl ^^SlJl TllolEo]] ;5i]2#^i^jE.(02)Sl ^S.7} ^ 
7}S\X^ 4l^i7> ^^:^i^(39)<^l <^lS.iii m^^l:iEl(N313)fe ^efl-^o] ofla.:ii 

H^Xl>;E^(N311)S] <a^5lJl 7l]ol:^o1] <a^^:£(IN-H)7> ^7l-S]c^ 4l-^i7> 

^11>«1H^(35)<^1 <a^€t^. 
<5i> >^l2^xl^s.«.(33)^ sxjs.^ S^;^l>iE-l-i-(P331-P333) ^ <fflSL^ M^^l:iEi^ 

(N331-N333)^ ^S.^ S^^l^E^ (P331)^ rJii^^'^l ^^^'^-CVCC) 

9l7}s\jL TflolEcfl l-e^Al:£(CLK)7> 'a7>^4. ^S.^ S€^l^El(P332)^ dllj2.>i7l- 
s\3.^ M^xliBl(P331)2] H.elloio]i <^^£lji Tllol^oi] e^^Ai:§:(RESET)7]- 9l7}s\x^ ^ 
efl^ol ^]2#^ii:E.(0l)<>il m?a^lriiE-1(P333)fe Ji^r^^oi] 
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(VCC)ol ^7>S]J1 7flo-|Eol] ;^]i^^i-jB(01)^ ^^7> '?l7VS)tJ^ ^]2%:^h:.^ 

(02)ofl <a^€^-. 

(N332)fe ^efl«?l<^l 42^^^^(.02)<^] 9l^S\jL A]<^]^^] ^]l%^h^^i01)^ ^S.7\ 91 

S^;^liEl(N331)^ -a^slJi 7flolM<^l ^^^^^ 'S-ti^J:(IN-L)7]- <^7}s\ 

^ i^^7l- 42^]^^(37)o]] <a^^T^. 

<53> ;*lll;*il^-^(35)^ <aS-i S^^l^Ej#(N351,N352)^ 5£^3r>ci^ ^^^^4. ^^fl-^^ 

^^l^iE^(N351)^ -^efl^ol ;^U^^1^^^(31)<H1 <a^^Jl 7flo]Eofl el^^i^^ ^v^a] 
J:(/RESET)7l- <?]7]-Sli3^ ^iJ.^7> ^^i^^(39)<Hl <a^€^. "SS-^ B.€^lriBKN352)fe 
JBefl-yo] ^11^^1^^-^(31)011 «g^£li TlWlEofl el^ilAi:^(RESET)7l- '?I7Vs]d^ dti-S-i^^l 
^€^*a-(VCC)ol <?l7>^x:l-. 

<54> ;*11 2/511 cH-^ (37)^ ^3.^ M^^l^E^-i:(N371,N372)^ i^3r>c^ ^^^^4. ^S.^^ ^ 

^^1^eKN371)^ ^Eflolol ^12^^1^^-^(33)<H1 <^^^J1 n]o]^o\] ^^^S.^ o}^^ 
3:(/RESET)7> 'a7>5lP^ ^SL^^7} ^^^M39M ^^^i^. ^S-^ S^^l:iE-l (N372)^ 
-^Sl|tl<^l ^12^^1^#^(33)<^1 <^^S\JL TflolEo]] 51 ^Al ^ (RESET) 7> <^7}S\x^ d;i^i<^l 

^^i^<a-(vss)^i <a7mci-. 

<55> ^s.^^(39)^ E^^]^Bl(N391)# if-^H T^^^^^. S^^liE^ 

(N391)^ JBefl^ol ;^ll^^l^^:^(31), ^12^;^1^#^(33) , ^ll/HH^(35), ^ :^12^H 
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^^^>^, ^ll^^l^^^(31)S] 3i|s.>i S^;^l^E-l(P312)Si}- ^12:?^^1^^^(33)S^ 
m^^lriiE^(P332)^ Hi (RESET) 7> i:l>io)]ol^^ nfl ^^£)c>) 

^7] ^Vcf. ^1 1 ( 35 ) ofla.^, e^x1>xeKN352)^ 

^12/^1<H^(37)S1 S^^1^e-1(N372)^ sl RESET )7> ^s]"*>ol"S. <?loilol^ 

€ ^ €-&5lJi, ojoi] tq-e^ #^Ai^(CLK)s1- ^^^}7]] ZLB^ji <aa.>i M^;^l>iE-](N352) 
oil ^«fl i^lB^ ^31- ^SL^ M^>^1>iEKN372)o11 ^«|] nje^ ^ofl o^-ef 

#^^3:(0UT-H) 0)0^ ^i-il^lCOUT-L)^ ^#ol ;g^^T:f. 

^ £ Sofl iEA]^ ^^]^^7]^ €-s^^^(CLK)^ -¥-^^1-711 til^7]-ii o.^ sl-^^cl-. 

CfA]^S|) ofls.^. :e^;^]^eKN352)^ ^^;^^(VCC)ol <y7>5loi ofls.^. 

:^^^1^e1(N372)^ ±^^<>\] ^^l^oa-(VSS)ol «?l7>Slol o;to.u^^ ^^^sKCLK)^^- ^ 
WtII ^ll#^iLH.(01)^ -tl^^ i^Sl"srl-ol"S ^]2^^}^^(02)S\ ^S.^ ^E)" 

el^^icf. ^ #^<0^(OUT-H)^ fee^-^-f"^ el-iJI^jji ^n^s.^ 
cf^ ^Al<^lS.A-l <a£>i :E^;^1>ieKN352)^ ^^l^^(VSS)ol 0)7} 

icH.(01)^ ^J:^ ^el"^-^-"S El^slJi ;^l2#^i^=(02)s] fee]"^]-o]..^ 
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<60> i 4^ ^ ^^9] 42^A]^]6\] tc)-^ ^ll^^l^^^(31), 

<6i> ^ll^;^l^^^(31), ;^12^J-^1#^^(33), ^^4ii(39). >lll«V:$i tf|5Jl(Bl), ^ ;^12 

i5]3i1(B2)^ £ 30]] iEA]^ :^^^].cf. 

<62> ;^ic:|«(45)- ^ 30^1 ^A]^ ;^li;^l<H^(35)5q- ^] 2^^101:^ (37)1- ^-^^^i. 

^ll^^l^#Y(31) ^ >«fl2^^1^^:^(33)ofl e) -iJI-ilJ: (RESET) ^ S^-iJlAls^ ^ 

^^^(/RESET)<^1 -g-^^H ^ll#^i^^(01)^ feel"^>ol"^ ^^]^]JL y^]2%^h:. 

^(02)2] Sl^Al^Jcf. ^ ^loiH.(45)^ #^'tl^(OUT-H)# 

<63> ;^lo^a.(45)^ ofls.^, S^^1^E-1#(N451-N453)^ ^^*>o^ ^^^^^c?-. '^3.^ 

^1^E1(N451)^ ^efl<aol ;^ll^^l^^-^(3i)c>i] <a^£lj7 7\]o]b.o]] ^^^SLmsm^} 91 
7}^x^ ^^>.oil ^^^«a-(VCC)ol 9l7}^t]., :^^^l>iEKN452)^ ^^]9lo] ^]2y^ 

^l^^-¥-(33)<^l <=^^5)^ TllolJEo)] e^^Ai^(RESET)7> '^7}s\v^ dli^iofl :§^l;^<a-(vsS) 
9l7}^x:]-. <as-^ M^^]>iEKN453)^ -ellojo] ;^li:a-;<l^^^(31) ^ ;^l2:a-;<l^^«- 
(33)oll ^^SlJi TflolEofl e^^Al^o^ ^V;^^J:(/RESET)7> ^7>^i:f. 
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€€^^(VCC)<^1 <y7]-s]<H ^JL <^s.^ M^^l;±iEi(N452)^ dti^^io]] ^;<l;5i«a-(VSS)<^l 
^7>£]c>^ 9X^H.^, #g^Ai^(CLK)^ ^^^Ml ^li#^i^:B(0l)^ -tlJ:^ feej-^l-oi"^ 

tb^ ^Al<^lS.Al <as.:±i S^^l>iEl(N451)^ iii^^ol] ^^l^-a-mS)*^! 917} 

ia:E.(0l)^ ;Hl2#^i^:B (02)^1 ai^^ feel"*>oi"s 

^7]^ e^^7l^^ 7}^]JL OX^X^ ^Hfl^ Jl^ ^^1^^7lo11 Ej^^^^S ^7}^0_^^ 
^ Wl^7l^ £1-^71^^ ^^1^^7l^ ^^^Hl^ifi] ^^=^^1 7] 7] ^ 

^><i^ HS^-flA-lo^ ^-S.3fl^ (Critical path)<^lAi ^7]^ e)^ Hl^7l-6i e)-^ 7]^^ 
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^71^^ 7>^lzi ^efl^'::L# ^:^]^^-7]c^] e^-i3i^s# ^7]-^o.s-«i :7]-c^-§i ^ 

Sl^il7]^* ^V- ^S^^io^ «J=>a-^l7l7l ^S. 

MV^S^ (Critical path)*^!^-! ^7]^ Hl-^7l^ ^l-iJl 7l^# 5!-^ Efl^l 
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[^^*^ 1) 

^s^^sLofl -s-^^H 'a^^^ ^^^if^^*>^ ""^^m^ ^ii^^if^^-^ 

» 

#^^j:<^1 -§-^^V<^ ^^if^^^H -^-7] 

^7] ^ll;^l<^^; 

^71 ^12^^1^#^'H1 ^^siji ^^^^ ^ sl>53i^^^ «>^<oj:oii o. 
^*>^ 4>7i ^^M]^]^ ^]2^]^^; ^ 

^71 ^7] ;^12^;^1#^:^, ^71 ;^ll;^lcH^, ^ >a-7l :42^]o]^<^] 

^^S]J1 ^71 #S^Al:^o]l ^ig-s:>^ ^^^^1- ^Wl^m ^* ^^1-^^ *m ^^1^^ 
71. 

21 

#§1^^<^1 ^^3:H ^J-^1##^H 

^71 ^^^:£<^1 -§-^*M ^7] ^^1^^«V«^ ^7] #^^1 

^7l ^^^7]^ m^]o]^; 
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<^^^Jl ^7] #€^AlJ:<:>fl ^^s:]-^ ^Hl^>^ ^^l^S. «m ^^If^^ 

71. 

[^^^J- 3] 

^ll*J- ^l2*j-oll ^71 ^Xl^^7l^. 

^71 «V;5l tt^sl^s^V^ ^11^^ t^^; ^ 

^^^^1 ^^^^o] ol7|.5^j7 TljolEoll ^y] ^^X]^7} <^7}^l^ ^eH^o] ^7] 
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= ^7] :^]1<^S.:^ E^^]^B]Sl «?^^S)JL TflolEofl .^1-71 ol^AlJ: 

5] 

^li*J- ;^12*J-'»)1 ^^-71 ;*I12^^1^^^^, 

^^^^g-o] ol7].5^^ THojEo]] .^V7l ^7] 

^7l y^]2^]c>\:^6{i c^^s]^ ;^ll<aia^ 

^71 ;^l2#^iL:^<>ll <^^5\J1 7]]o]^6\] ^7] ^^X\^y^ 9l7}S\T^ di^^i 

-^Sfl^^l ^7) ^ll^S-^i M^^1^E-1o:i ^^;diOll <g:g£lJl TflojEo)] .^7] OJ^-^IJ: 

m^^<^] SZ^H^i, ^7l ^ii^io^Y^. 
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^7>5lTi^ ±^^17} ^V7] ^^rdlcioll -^^Sl^ ^]l<?]l2-x^i M^^^l^E^ ; 

:^efl<yol >a-7l ;^]l^xl^^«.o11 o^^J^lJl 7llo]E6ll ^^];?i<a-o] ^7>S]^ ^l2<aS.>i 

:^efl<yol Aj.7j ;^l2^S.i E^^]>-Eio) ^^>^o]l o^;i5]j7 TflolHofl ^y] ^^^SL 
JBefl^o] Aj-71 ^]2^^1^^-^oil o^^sljL TllolEofl ;5i^;^o^ol oi7].5)^ ^5112^5.^ 

^Ell^o] >^7i ;5ii2^s.:dz :e^^]^e1oi ^^^6)1 ^^5)^ tHoiho]] ^7] e]^^:^: 

[^^^J- 81 

^7] <a^5lJl TllojEol] ^7] El-^>JJ:o] ti]-^Al3:7> 

^7l-£|D^ 4ii2.:fi7> ^7] ^^^>xo11 <?1^£]^ ;^ll<?]lS-^ E^;^l;iEi; 
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:E.efl^ol .^71 :^]2<^S.±i E^:^l>.Elo^ ;5iil>i<^l o^^sjol TflolEo]] ^1-7] ^^X]^ 

[^^*cF 9] 

^12^<H1 Sl^^i. ^7] ^]2^]o]^^^ 

^ellolo] .^-71 ;^l2^;^l^^-f-oil TflolEo]] ^>;l;5i<a-ol oi7f£]^ ;Hl2«aa.i 

^eflojol ^7] ^I2<ai2.rfi :E^;^liE-1^ iin^^ioil TflolHofl >^7) 

(^^IJ- 10] 

^ll^J- ^l2«cJ-^l ^<HA-1, ^7) 
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I^^^J- 111 

^e^Ai^oj] ^^^c^ t-^^^V^ 

;^li^^l^^^; 

^7] #5^^^<^1 -g-^5l-<^ ^1-71 <a^^:£2] >^i-:a.Aij:i- ^;p^i^^^i-o^ ^7] 

^7] ^7] 42^^^]^^■^, ^ ^7] -^mslJi^Vl 

12] 

-§-^^V<^ ^^l^^^H 

^li^J-^1^^^; 

^7l #s^^^<^l -S-^^H ^7l <g^Aij:o^ ^i^Jil- ^;^l^^^l-<^ ^7] 

^7] ^11^^]^^^ ^ ^>7l ^12^^1^4-^011 ^^slJi s^^Ai^ ^ ^V7l e^^^J: 
^ «]-^^Jioll -§-^§1-'^ ^7l ^^^]7]3i ^7] #^^J:sl ^^1 

:^<=H1 ^^*]-^ ^«l*l-fe «1-^ ^^^1^471. 
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131 

m^-^} 141 

%^^S.7\ ^^^^ "a^^lfe ;^lll5rl2.>i H^^]>^Bl; 

^ell^<^l ^ll#^i^J=<^l <?!^S]J7 TllolEoll ^7] ^^^S.7} <?! 

7}Z\^ ^SL^7} ;«)H^<>11 "a^Sl^ J^fll^SL^ E^;^1>;E-1; 

^efl<aol ^7] ;^ll#^i^J=oll ^^51 JL TllojEofl >^7] ^^Xl^^o;] ^:g.Al^7|. 0I7]. 

^S^l^o] ^7] ;^lloil2.^ S^^l:±:Bl3] ^^:fi<Hl THolEcfl ^^7] O^^X\^ 

7} <^7}^x^ 4x^^7> ^7] ;*1H^^1 ;^l3<a2.i m^^l^iE^l- ^wl*>^ 

sr>fe ^^]^S.7l. 
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I^T^^ 15] 

d^iLi<Hl ^€^^^1 «y7>s)ji TfloiHofl ^^xi:s.7} ^7] 

:^7> >a-7l /^flO^a-ol] oa;^^]^ ^^jl^SLi M^^j^iE^; 

H.5ll«yo] ^7] ;(lll<as.^ E^xj^E^Sl dt^i<^l 7ll<5lS.<Hl ^7] 

^ ^>^^^7> <^A7\^^ dil^i7V ^1-71 ^l<H-¥-<^l ^l3<aS.>x E^;^1^E-1» ^tl] 

I^n^-^ 16] 

^lii*J-<Hl SZol^i, ^7l 

^511^*^1 ^7] A]iy^^]^^^<^] <a^^^ Tlloleoii ^^l^oj-o] oi7|.sl^ ;^ll«ai 

:Bell^ol .^-71 ;^12^^1^^-^«H1 <a^5lJl TH^^l^oil ^^^^l^o] ol7].£)- y^]2^S,^:, 
S^^l^E^; 
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17] 

I^^^^l- 181 



42-29 



1020020046570 ^^ ^^f: 2002/11/5 

191 

^li^^l^^-^-; 

^■^}<^ ^7] ^^^s.^ "^^m^ ^12^;^!^^-^-; 

^7] :^]17^^]^M.^6\] <^^S]J1 ^7] s]^Jl^S ^ ^7] tiV^^Soll -g- 

^7l ^Al7l^ ;^ll^lcH^; ^ 

^7l >Hl2^^1f'^-^^l ^^5)31 41-7I el^^^ ^ '^■71 el^^J:^ -g- 
^^H ^^^^^1- e^^i^l7l^ ;^12^1^^# ^Hl^>^ ^-ir ^^^S. ^■ 

I^^^J- 201 

^ e^^Ai^ofl ^^^H ^^1^^*H ^^5^>^ 

^li^^^l^^-^-; 

^7l ^ ^7i s^^Ai^ofl -g-'t^V*^ ^xi^ 

^71 4l7^7]^^.^o\] o^^^JL ^7] ^ ^7] ^^^±2] aV^Al^cH] -g- 

-^71 El^Ai7i^ ^li^l<H^; ^ 
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21] 

^7] i^3Ji^s:>^ Ai"^^^ ^ 

^71 av^ wl3l^*>^ ;^12^^ wis]* c-l ^Hl^l-^ ^ 

[^T^^ 22] 

^^^^7\ >a-7l ;^llBl£^ E^^l^B^o^ :B5fltl<^l <a^5]Jl THolJEofl ^l-7l ej^JlAlJ: 
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:E.511o1o1 E^xl^iE^^ <^:^S]jL 7]]o]^o\] ^y] o^^x\^ 

7} 9l7}^v^ ^^^7V ^7] ^ll;Hl<H^o11 ;^l3'aS^ S^^l^rE-]!- ^ 

231 

;^119^ ^120«J-<H1 $Z<H>^i. ^7l ;Hi2^;^l#^^^, 

^^>i<^l ^^^^o] ol7>SlJl TflolSoJl >^7l #§^^:£7> ^7>5]^ ;^ll5l)£i 

:dl^.fi7} >a-7l ;^ll5lla^ E^;<]^Eio^ ^efl^ol] -S^SIJI TflolHofl ^Vy] ^^X}^. 

7} 917}^^ B.^]91<'] ^7] ^^^s.7} ;^l2#^i^^<^l <a:l£)^ 

ri^^oll ^^^<y-ol ol7].5^j7 7]]o]^oi] ^^y] 1^;^] ^.^^ 

-Befl^o] ^7l ;^ll2#^v^=oll o^^£)jL TflolHoll .^7! #^^13171- 9l7}S\T^ ^^A. 
7} ^7] ;^]2^]o]^6]] o§^£)^ ^ll^^i S^^]^E^; 

^^910] ^7] ^I2#^i^-^<H1 <a^5l^ TIIOIEC]] ^1-7] #^A]J:7]. 9]yYs]v^ 
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JE-efl-ao] ^7] ;5fllofli^ M^^l^E^o] ^^^ofl TllolEofl ^^7] oj^^lj: 

I^Jt^^ 24] 

^119%H1 9X'=>]^^, ^7] ^ii^ic^^-^, 
9l7}^^ d^SL^i7} ^7] ^^di^d]] <^^s\^ ;?lll<a-S.i E^^l^E-l; ^ 

25] 

^119*J-<^1 Sl^^i, ^12^1 
26] 
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[^^IJ- 27] 

= e11^oi ^7] ;^l2^^1^#-?-oil tIJoIeo]! .^1-71 e:i^aij:7]. o17].£|d^ 

^71. 

28] 

>^U9*J- SE^ ^120«J-<^1 Sl<^^^. ^7l 

^efltlo] ^71 .^71 ;^l2^^1^^-¥-. ^71 >lll;*flo1^, ^ ^7] ;^12 

29] 

^ll^^l^^^; 
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^^^2] -g-^^>o^ >^7l ^^]9]JL ^7] #^^131^ >a--a>tlJ:l- 

[^T^-^ 30] 

^ Bl^Ai^ofl -g-^^vc^ 'g^^J:^ ^^l^^s-H ^^m^ 
^7] ^ ^7] el^iJ^^ofl -§-^^H ^71 ^^1^ 

^7l ^ll^^l^^:^ ^ >a-7l ^l2^xl^S.«.ol] c^^Sjji El^-tlJ: ^ ^7l 

^^^^ -§-^^H -^-71 s^^Ai^lJi ^7] #^Aij:o^ ^v^Aij:^ 

^^1^1^ ^tll^>^ :^^1^^7l. 

31] 

^129«J- ^I30«j-«:H1 :?}-^1^^7]^. 

^o^S. ^^1^^7l. 
32] 

^I29ij- ^130*J-<H1 ^ol^i, ^71 ^ll^^l^^^^, 



42-35 



1020020046570 W^ '^^}- 2002/11/5 

^-S^'a-'^l <?17>51J1 TflolEoj] .^71 #§^^J:7> '?17>S)^ ;«lll2)S.>h S 
4i^^7> ^7] >lll3H£^ E^xl^BlS] HSil<?l<Hl <^^^JL 7\]o]E.<=^] ^7] ^^^SL 

^efl^o] ^7] ;^H#^i^^o]l ^^S^Jl TjlolHol] ^y] ^^^^o\ ^^X\;sL7} 9l7} 
d^SL^^7} ^7] ^]l?^]o]:f.6\] <^:^S\^ ^]l<^3.^ S^^l^El; 

Hell^ol ^1-71 ^11^2.:^ ^^^ofl o^^5)jl TflolEofl ^y] 

7} 9l7}^r^ ai-2.i7> ^7] /^U^H^^l ^«1*>^ ^ 

^ ^^^S. ^;^1^^7l. 

[^^^^l- 331 

^129*J- /^il30«J-<^l ^7] >il2^;^1^^^^. 
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±J$.:^7} ^llS^S.^ E^^I^E^o^ ceijolofl c^:^S]jL ?\]o]m<>\] ^y] 

B.^]91'=>] ^7] ;^l2#^}^^oll <a^S)Jl TflolEo)! ^7] #^A1^7^ <y7>5]c^ 

71- ^7] ;5ii2;Hl<^-^<^l <a^sl^ ^li^a.^ s^;^l^Bi; 

:E.511o1o1 >^l-7l ^ll^S.^ S^^lr^itjo^ tt^^ofl <a;i5)::7 TllolEo)] ^1-7] 
^ ^1-i^J:7V <y7>Sll^ dtl^:^i7V ^71 ^l2^1<>1-f-oll o£;g£|- ;^l3,aa.^ S^;^l^El# 

34] 

^7] >Hl2^^1#^-^oll 9^^S\JL 7]]o]^6\] ^y] ^^X\^7} 0]yls\u{ 
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351 

^ ^^l^#7l. 

36] 

^^Slltl'^] -^7] ^]<^^<^] <^^3SlJl 7llolm<^l ^7] ^^^S.7} <^7}^T^ ±.^:i^^] ^ 
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